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inside the producer, and the greater the fuel surface exposed to the gases produced, the greater will be the resultant percentage of carbon monoxide. In spite of this theory, it is practically impossible to produce a gas free of carbon dioxide, because certain temperature limits are set, and within these limits the reduction of carbon dioxide to carbon monoxide can only proceed to a given ratio for the temperature. It must also be remembered that the temperature within the producer exercises a very important bearing upon the volatile matter produced if un-carbonized fuels are used, a higher temperature increasing the amount of combustible and, although a smaller quantity of gas per carbon unit is produced, this gas will contain a larger portion of the heat energy of the fuel. The temperature also exercises great influence upon the quantity of condensible products produced, the higher temperatures tending to form soot or pitch, while the lower ones usually produce water and tar. Large fuel surfaces exposed to contact with the ascending gases tend to the formation of a larger percentage of carbon monoxide, and the more porous the fuel, and the greater its depth, the better will be the result, but the depth should never be such as to produce an excessive resistance to the passage of the air or of the gas produced.
The efficiency of the producer is usually expressed as the Useful Effect divided by the sum of the Latent and Sensible Heat supplied. Besides the usual term "Efficiency,"-the expressions "Cold Gas Efficiency" and "Hot Gas Efficiency" are also used, the former being the result of dividing the usual effect, or Latent Heat, by the Heat Supplied; and the latter the result of dividing the sum of the Latent and Sensible Heats by the Heat Supplied. In the operation of the producer, a portion of the sensible heat of the gas produced is removed in heating water, in preheating the air blast, etc., and, due to this fact, the real efficiency of the plant will always be greater than the cold gas efficiency.
In working up the heat balance we will assume that the heat of combustion of 1 Ib. of carbon, burned to 3.66 Ib. of carbon dioxide, amounts to 14,544 B.t.u.'s, and that the heat of combustion of 1 Ib. of carbon, burned to 2.33 Ib. of carbon monoxide, amounts to 4350 B.t.u.'s; then the heat of combustion of 2.33 Ib. of carbon monoxide, burned to 3.66 Ib. of carbon dioxide, will be represented by the difference between these two amounts, or 14,544 - 4350 = 10,194 B.t.u.'s. Also, the heat required to dissociate 1 Ib. of water vapor will be taken at 6900 B.t.u.'s.